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10 (57) [Abstract] 

[Problem to be Solved] 

To analyze a color range of each page being used 

in a print job when a printing process is performed, 

and perform the printing process using the optimum 
15 record medium for printing the contents of each page 

according to color reproduction characteristic 

information about record media. 

[Solution] 

A color printer 2 analyzes a color reproduction 
20 area being used on each page for the print data from a 
PC 1, selects a tray (tray 3 for standard paper or a 
tray 4 for high quality paper) for color reproduction 
for each page, and performs printing. 
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[Claims for the Patent] 
[Claim 1] 

A printing method for printing a document of 
plural pages on a record medium using a color printer 
5 having a plurality of means for feeding paper storing 
said record media having different characteristics, 
wherein 

an optimum record medium is selected and fed for 
printing each page based on an analysis result obtained 
10 by analyzing contents of each page of print data of the 
document, and color reproduction information 
corresponding to said each record medium. 
[Claim 2] 

The printing method according to claim 1, wherein 
15 the contents to be analyzed include a color 

reproduction area of a page. 
[Claim 3] 

The printing method according to claim 1, wherein 
said color reproduction information is stored in 
20 rewritable non-volatile memory in said printer. 
[Claim 4] 

A printing system having a color printer provided 
with a plurality of means for feeding paper storing 
record media of different characteristics and a 
25 processing device connected to each other for printing 
by said printer a document of plural pages processed by 
the processing device, wherein: 
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said processing device comprises: means for 
analyzing contents of each page of print data of the 
document; means for storing color reproduction 
information corresponding to said each record medium; 
5 means for specifying means for feeding paper storing an 
optimum record medium for each page with reference to 
said means for analyzing and said means for storing; 
and means for transmitting data of the each page 
including information specifying said means for feeding 

10 paper; and 

said color printer comprises means for printing 
data by selecting a record medium stored in the 
specified means for feeding paper for the data of each 
page received from said processing device. 

15 [Claim 5] 

A computer-readable recording medium storing a 
program used to direct a computer to realize a function 
of printing a document of plural pages on record media 
of different characteristics, the function comprising: 

20 a function of analyzing contents of each page of 

print data of the document; and a function of selecting 
an optimum' record medium for printing each page based 
on the analysis result and color reproduction 
information corresponding to each of said record media. 



25 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a printing 
5 method, a printing system, and a recording medium 

storing a printing process program for printing data by 
selecting the optimum record medium for each page when 
a color document is printed. 
[0002] 

10 [Conventional Art] 

Recently, with the widespread use of personal 
computers, color printers have been widely used. Among 
them ink jet printers are not expensive and can generate 
color documents of high quality. However, the quality 

15 of a recorded image depends on output paper in the 
inkjet system more largely than in other processing 
systems. That is, in the inkjet system, the recording 
characteristics (smearing, color reproducibility, etc.) 
largely depend on the type of paper. 

20 [0003] 

Therefore, a printer manufacturer generally 
provides, in addition to recommended standard paper, 
specially surface-treated dedicated paper (referred to 
also as dedicated coated paper, dedicated high quality 
25 paper, etc.), special record media (referred to also as 
dedicated lustrous paper etc.) such as lustrous plastic 
film etc. to allow a user to select a desired medium. 
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[0004] 

To provide high quality output, it is desirable 
to constantly use the high quality paper and the like. 
However, the high quality paper is much more expensive 
5 than standard paper, and it is not easy to acquire the 
high quality paper. To suppress the consumption of the 
high quality paper, a user has to select the optimum 
record medium when a printing process is performed. 
However, when there are a large number of print pages, 
10 a user has to determine the contents of each page when 
the printing process is performed and specify the type 
of record medium (paper feed tray) , thereby making the 
operation very complicated. 
[0005] 

15 Therefore, as the conventional technology of 

automatically determining the contents of a page to be 
printed and determining the optimum paper feed 
destination for each page, for example, there are the 
printing apparatuses described in (1) Japanese Patent 

20 Laid-Open No. H7-195775, and (2) Japanese Patent Laid- 
Open No. H8-112955. 
[0006] 

The apparatus of (1) analyzes a resolution 
command in a print job, and determines the optimum 
25 paper feed destination for each page. 
[0007] . 

The apparatus of (2) analyzes the attribute in a 
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page likewise, and automatically feeds paper from a 
tray having the optimum size and characteristic 

(monochrome/color, partition, etc.) for each page. 

[0008] 

5 [Problems to be Solved by the Invention] 

However, in the above-mentioned conventional 
technology, the problem specific to color output is not 
considered. That is, for example, by analyzing the 
contents of each page into color/monochrome data, a 

10 text document including only black and red characters 
and a color document including a combination of bit map 
and graphic data are egually processed as color 
documents. As a result, high quality paper can be 
wasted. 

15 [0009] 

The present invention has been developed to solve 
the above-mentioned problem, and aims at providing a 
printing method, a printing system, and a recording 
medium for analyzing a color range of each page being 

20 used in a print job when a printing process is 

performed, and performing the printing process using 
the optimum record medium for. printing the contents of 
each page according to the color reproduction 
characteristic information about a record medium. 

25 [0010] 

[Means for Solving the Problems] 

To attain the above-mentioned objective, the 
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invention according to claim 1 is a printing method for 
printing a document of plural pages on a record medium 
using a color printer having a plurality of means for 
feeding paper storing the record media having different 
5 characteristics. An optimum record medium is selected 
and fed for printing each page based on an analysis 
result obtained by analyzing contents of each page of 
print data of the document, and color reproduction 
information corresponding to the each record medium. 
10 [0011] 

According to the invention described in claim 2, 
the contents to be analyzed include a color 
reproduction area of a page. 
[0012] 

15 According to the invention described in claim 3, 

the color reproduction information is stored in 
rewritable non-volatile memory in the printer. 
[0013] 

The invention according to claim 4 is a printing 
20 system having a color printer provided with a plurality 
of means for feeding paper storing record media of 
different characteristics and a processing device 
connected to each other for printing by the printer a 
document of plural pages processed by the processing 
25 device. The processing device includes: means for 

analyzing contents of each page of print data of the 
document; means for storing color reproduction 
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information corresponding to the each record medium; 
means for specifying means for feeding paper storing an 
optimum record medium for each page with reference to 
the means for analyzing and the means for storing; and . 
5 means for transmitting data of the each page including 
information specifying the means for feeding paper. 
The color printer includes means for printing data by 
selecting a record medium stored in the specified means 
for feeding paper for the data of each page received 
10 from the processing device. 
[0014] 

The invention according to claim 5 is a computer- 
readable recording medium storing a program used to 
direct a computer to realize a function of printing a 

15 document of plural pages on record media of different 
characteristics. The function includes: a function of 
analyzing contents of each page of print data of the 
document; and a function of selecting an optimum record 
medium for printing each page based on the analysis 

20 result and color reproduction information corresponding 
to each of the record media. 
[0015] 

[Embodiments of the Invention] 

An embodiment of the present invention is 
25 concretely described below with reference to the 
■ attached drawings. 
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(Embodiment 1) 

Figure 1 shows the configuration of the system 
according to the embodiment 1 of the present invention. 
Figure 2 shows the detailed configuration of the color 
5 printer according to the embodiment 1. Figure 3 is a 
flowchart- of the process performed when a printing 
process is performed according to the embodiment 1. In 
Figure 1, a color printer 2 is connected to a personal 
computer (PC) 1, and the color printer 2 is provided 
10 with, for example, two paper feed trays. A first tray 
3 stores standard paper, and a second tray 4 stores 
high quality paper. The PC 1 is provided with a driver 
corresponding to the color printer 2. 
[0016] 

15 In Figure 2, the color printer 2 is configured by 

an information processing unit 11 (CPU etc.), an 
information storage unit 14 (ROM storing various 
programs required for a print process, RAM as work 
memory, etc.), an external I/F unit 15 (parallel I/F 

20 etc.), a display and input device unit 16 (display and 
operation panel, ' switches, etc.), an engine control 
unit 17, a print engine 18, a paper feed and eject unit 
19, etc. The information processing unit 11 is 
provided with a page analysis unit 12 for analyzing a 

25 color reproduction area being used on each page and a 
paper feed determination unit 13 for determining the 
optimum record medium for each page. 
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[0017] 

The color reproduction characteristic 
corresponding to each record medium is stored in the 
ROM. The above-described program for analyzing the 
5 contents of each page can also be stored in the ROM. 
The record medium set in each tray can be manually set 
using a switch of a printer, or remotely set by a PC. 
Otherwise, it can be automatically detected by mounting 
a sensor in the tray or the like. 
10 [0018] 

First, a user issues a print instruction from an 
application program used on the PC. With the 
instruction, a print job is transmitted to the printer 
2 through the I/F. The page analysis unit 12 of the 
15 receiving printer 2 analyzes the print job for each 

page (steps 101, 102) . The contents to be analyzed are 
mainly the color reproduction area used in each page. 
[0019] 

For example, generally a document image described 
20 in an intermediate language such as a page description 
language (PDL) is configured by a plurality of simple 
draw instructions (for example, draw a line, draw and 
• paint a rectangle, etc.). As a method of analyzing a 
page, the distribution of colors in each page is 
25 checked by simply counting the colors used in one draw 
instruction for each page. In addition, an item other 
than an item relating a color (for example, text data, 
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ratio of a bit map, etc.) can be analyzed. 
[0020] 

Next, the paper feed determination unit 13 
determines which page is to be paper-fed from which 
5 tray based on: 

(1) the contents of the color reproduction range 
used in each analyzed page; and 

(2) the color reproduction information 
corresponding to the record medium stored in each tray 

10 of a printer (step 103) . 
[0021] 

The determining method is described below in 
detail. For example, assume that the analysis result 
of each page is as shown in Figure 6 when a 6-page 
15 document is printed. The meanings of the symbols in 
Figure 6 are described below. 

®: The data in the page can be color reproduced 
on the specified record medium. 

O: Half or more of the page data can be color 
20 reproduced. 

A: The color reproducible area is half or less of 
the page. 
[0022] 

When there is no problem in color reproduction 
25 using standard paper, the standard paper can be fed. 
As a result, it can be determined that 

paper is fed from the tray 1 for pages 1, 2, and 
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3, and ■ ■ 

paper is fed from the tray 2 for pages 4, 5, and 

. 6. 

When it is determined that color cannot be correctly 
5 reproduced on any record medium as with pages 5 and 6 
for example, the standard paper can be set. 
[0023] 

Thus, after determining the paper feeding method 
for each page, the print job is processed such that it 
10 can be interpreted by the engine control unit 17 

{specifically, lusterizing, color converting, gray 
scale processing, etc.), and the data is transmitted to 
the engine control unit 17 and the print engine 18 
(step 104) . The determined paper feed tray 
15 specification signal for each page is transmitted to 
the paper feed and eject unit 19 through the engine 
control unit 17, the optimum paper for the specified 
page is fed, and the print engine 18 forms an image, 
thereby outputting printed matter (step 105, 106) . 
20 [0024] 

By performing the above-mentioned process, the 
optimum recording paper can be selected and supplied 
with the color reproduction range considered for each 
page . 
25 [0025] 

In the embodiment above, two paper feed trays are 
used for a printer, but the number of trays is not 
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limited to two, and three or more trays can be used. 
In this case, for example, lustrous paper can be set in 
the third tray, the information describing the color 
reproduction characteristic on the lustrous paper is 
5 prepared on the PC, and any of the first to third trays 
can automatically feed paper. 
[0026] 

A local connection is assumed between the PC and 
the printer (through parallel interface) ,. but of course 
10 it can be replaced with a network connection. 
[0027] 

Furthermore, it is desired that the color 
reproduction information is prepared in rewritable non- 
volatile memory (FLASH memory) in an information 

15 storage unit. That is, by improving the material, the 
characteristic of a record medium and the ink 
characteristic are changed from the start of the sale 
of a printer. As a result, the color reproduction 
characteristic can be newly set. This change can be 

20 dealt with. In this case, a user can operate them by 
preparing the software for rewriting a program and the 
latest data on the PC so that the rewriting operation 
can be performed on the PC. Thus, the user can always 
use the latest color reproduction data even if the 

25 characteristic of the record medium and the ink 
characteristic are changed after the sale of the 
■ printer. 
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[0028] 

(Embodiment 2) 

In the embodiment 2, the PC performs the process 
that is performed by the printer in the embodiment 1. 
5 Figure 4 shows the configuration of the embodiment 2. 
That is, a PC 21 includes a driver 22 for a printer, an 
ICC color profile 23 (hereinafter referred to simply as 
a profile) storing the color reproduction 
characteristic for each record medium, a color 

10 conversion engine 24, a page analysis unit 25, a paper 
feed determination unit 26, etc. The color conversion 
engine 24 interpolates the data in the profile 23, and 
converts the data into color data matching the 
characteristics of each printer (for example, into the 

15 CMYK format etc. ) . 
.[.0029] 

A printer 27 configured by an engine control unit, 
a print engine, a paper feed and eject unit, etc. has 
two trays 28 and 29 as in the embodiment 1, with the 
20 standard paper stored in the first tray and the high 
quality paper in the second tray. 
[0030] 

Figure 5 is a flowchart of the process in the 
embodiment 2 of the present invention. First, a user 
25 issues a print instruction from the application program 
being used. With the instruction, a print job is 
temporarily spooled on the PC. The page analysis unit 
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25 analyzes the contents of the spooled print job for 
each page (steps 201, 202, 203) . The contents to be 
analyzed here are mainly the color reproduction area 
used in each page. The color profile 23 and the color 
5 conversion engine 24 enable an analysis to be easily 
performed on any format of the color space used in the 
print job data. 
[0031] 

Next, the paper feed determination unit 26 
10 determines which page is to be paper-fed from which 
tray based on: 

(1) the contents of the color reproduction range 
used in each analyzed page; and 

(2) the color reproduction information 

15 corresponding to the record medium stored in each tray 
of a printer (step 204) . Since the determining method 
is the same as in the embodiment 1, the description 
thereof is omitted. 
[0032] 

20 As in the embodiment 1, as a result, it can be 

determined that 

paper is fed from the tray 1 for pages 1, 2, and 
3, and 

paper is fed from the tray 2 for pages 4, 5, and 

25 6. 

. [0033] 

When it is. determined that color cannot be 
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correctly reproduced on any record media as with pages 
5 and 6, less expensive standard paper can be set on 
the printer driver or the printer operation panel. 
[0034] 

5 Thus, the paper feeding method is determined for 

each page, the tray information about the output 
destination is embedded in the print job (step 205) , 
and the print job can be transmitted to the printer 
(step 209) . After confirming the output of the page 
10 data at the destination printer, the page data on the 
PC is deleted (step 212). 
.[0035] 

The method of embedding the tray information 
depends on the page description language (PDL) being 

15 used on the printer. For example, the print job is 
temporarily divided for each page, and a paper feed 
destination is recorded for each of the divided job, or 
the paper feed destination can be recorded at each page 
data header in the print job without dividing the job. 

20 ' [0036] 

Thus, the optimum recording paper can be selected 
and supplied with the color reproduction range taken 
into account for each page. In the embodiment above, 
two paper feed trays are used for a printer, but the 
25 number of trays is not limited to two, and three or 
more trays can be used. In this case, for example, 
lustrous paper can be set in the third tray, the 
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information describing the color reproduction 
characteristic on the lustrous paper is prepared on the 
PC, and any of the first to third trays can 
automatically feed paper. Although the local 
5 connection is assumed between the PC and the printer 
(through a parallel interface) , a network connection 
can obviously be performed. 
[0037] 

(Embodiment 3) 

10 In embodiment 3, the present invention is 

realized by software. A recording medium such as CD- 
ROM etc. stores a program for performing the printing 
procedure and the processing function of the present 
invention, and the program is installed on the PC shown 

15 in Figure 1, thereby realizing the present invention. 
[0038] 

[Advantage of the Invention] 

As described above, according to the present 
invention, the optimum record medium for printing the 
20 contents of each page is selected and printed. 

Therefore, the printing cost can be reduced while high 
quality color printing is performed. 

[Brief Description of the Drawings] 
25 [Figure 1] 

Figure 1 shows the configuration of the 
embodiment 1 of the present invention. 
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[Figure 2] 

Figure 2 shows the configuration of the printer 
according to the embodiment 1 of the present invention. 
[Figure 3] 

5 Figure 3 is a flowchart of the process according 

to the embodiment 1 of the present invention. 
[Figure 4] 

Figure 4 shows the configuration of the 
embodiment 2 of the present invention. 
10 [Figure 5] 

Figure 5 is a flowchart of the process according 
to embodiment 2 of the present invention. 
[Figure 6] 

Figure 6 shows an example of an analysis result 
15 of the contents of each page. 

[Description of Symbols] 
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Figure. 1 
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Figure 4 

22 PRINTER DRIVER 
.23 . ICC PROFILE 
24 COLOR CONVERSION ENGINE 
5 25 PAGE ANALYSIS UNIT 

26 PAPER FEED DETERMINATION UNIT 

27 COLOR PRINTER 

28 TRAY 1: STANDARD PAPER 

29 TRAY 2: HIGH QUALITY PAPER 

10 

Figure 5 

201 DIVIDE PAGE OF PRINT. JOB 

203 ANALYZE CONTENTS 

204 DETERMINE OUTPUT TRAY 

15 205 EMBED OUTPUT DESTINATION TRAY INFORMATION IN 
PRINT JOB 
209 TRANSMIT PAGE DATA 
212 DELETE PAGE DATA 

20 Figure 6 

#1 TRAY 1: STANDARD PAPER 

#2 TRAY 2: HIGH QUALITY PAPER 
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